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1
INTRODUCTION

The purpose of this test was to verify the range accuracy and structural
integrity of the Teledyne Taber 206-1000 and 2210-3000 pressure transducers
and to determine if multiple uses have a significant effect on the
transducers. Burst pressure for these transducers was also established.

The Teledyne Taber Model 206-1000 pressure transducer is used to measure
chamber pressure on full-scale space shuttle solid rocket motors. The
Teledyne Taber Model 2210-3000 pressure transducer is used to measure igniter
pressure. The Teledyne Taber transducer has very good temperature stability
and has been used on all full-scale solid rocket motors, so there is a large
data base established using this transducer.

1.1 TEST ITEM DESCRIPTION

Two Teledyne Taber 206-1000 transducers and two 2210-3000 transducers were
subjected to all phases of the tests. One transducer of each model number
was unused, and the other had multiple uses.

The burst test was conducted in a metal bursting box using a deadweight
tester. The vibration test took place at the Morton Thiokol, Inc. vibration
facility (7-53). Al1 other testing took place at M-9.

The test item configuration was controlled by WTP-0185 and the
applicable documents referenced in that document.
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2
TEST OBJECTIVES

The developmental objectives for this test are as follows:

1. Verify that the measurement of the Teledyne Taber 206-1000 and 2210-3000
pressure transducers will be accurate to 2 percent of full scale.

2. Determine whether repeated uses degrade the performance of the
transducers.

3. Verify that pressure calibration remains constant following vibration
loading specified in this test plan.

4. Determine if the Teledyne Taber 206-1000 and 2210-3000 remain operational
following 150 percent of the maximum operational pressure.

5. Determine transducer bursting pressure at ambient temperature.
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3
SUMMARY, CONCLUSIONS, AND RECOMMENDATION

3.1 SUMMARY

Two 206-1000 transducers and two 2210-3000 transducers were subjected to all
phases of the tests. One transducer of each model number was new and the
other had multiple uses.

A11 transducers were vibrated in two axis directions for 7g root mean
square for 6 min. The 206-1000 transducer was pressurized to 1,000 +50/-0
psig and the 2210-3000 transducer was pressurized to 3,000 $100 psig during
the vibration test.

An 11-point pressure transducer calibration procedure was then completed
five times for each transducer. The pressure transducer voltage output was
recorded to +0.0001 V.

The 150-percent maximum pressure test was run; all transducers were
functional during and after the test.

A burst test was then conducted at ambient temperature to verify the
structural integrity and to determine the burst strength of the Teledyne
Taber transducers. The 206-1000 transducers were pressurized to 1,500 psig
and the 2210-3000 transducer to 4,500 psig.

3.2 CONCLUSIONS

The following is a one-on-one correlation of development objectives with test
results. Detailed results can be found in the sections referenced in
parenthesis.

Objective Results
1. Verify that the measurement of The measurements of the 206-1000
the Teledyne Taber 206-1000 and 2210-3000 were accurate to 12
and 2210-3000 pressure percent full scale. (6.2)

transducers will be accurate
to t2 percent of full scale.
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Objective Results

2. Determine whether repeated Repeated uses do not degrade the
uses degrade the performance performance of the transducers.
of the transducers. (6.3, 6.4)

3. Verify that pressure Pressure calibration remained
calibration remains constant constant after vibration loading.
following vibration loading (6.1)
specified in this test plan.

4. Determine if the Teledyne A1l transducers remained
Taber 206-1000 and 2210-3000 operational following 150-percent
remain operational following maximum pressure test. (6.3)

150 percent of the maximum
operational pressure.

5. Determine transducer bursting Determined--See table in
pressure at ambient Section 6.4.3 for specific values.
temperature.

3.3 RECOMMENDATION
Burst Test

Cap screw torque on all 206-1000 transducers should be checked in subsequent
tests.

REVISION DOC NO. TWR-19248 1 voL
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4
INSTRUMENTATION

Standard laboratory equipment traceable to NBS was used to support this test.
A1l instrumentation was calibrated in accordance with MIL-STD-45662. A1l
instruments were calibrated and recorded before and after each test. Lab
standards were used during pressure calibration tests.
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5
PHOTOGRAPHY

Prior to testing, still color photographs were taken of the test item
assembly and typical instrumentation. Post-test photographs were required for

test documentation.
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6
TEST RESULTS AND DISCUSSION

6.1 RANDOM VIBRATION TEST
6.1.1 Introduction

A random vibration test was performed at T-53 to verify the structural
integrity of the Teledyne Taber 206-1000 and 2210-3000 pressure transducers.
For the random vibration test, the 206-1000 transducer was assembled to the
1U50731-09 configuration, and the 2210-3000 transducer was assembled to the
1U50731-12 configuration.

Each transducer was subjected to random vibration at 7g root mean square
for 6 min following the vibration criteria listed below (refer to SE-019-049-
2H). The 206-1000 transducer was pressurized to 1,000 +50/-0 psig and the
2210-3000 transducer was pressurized to 3,000 t100 psig during the vibration
test.

20 - 50 Hz at 0.020 g%/Hz
50 - 150 Hz at +3 dB/oct
150 - 500 Hz at 0.060 g%/Hz
500 - 2,000 Hz at -6_dB/oct
2,000 Hz at 0.0038 g%/Hz

The test was performed in the two axis directions (longitudinal and
lateral).

Vibration was recorded and verified by T-53 personnel to be within the
criteria listed above.

6.1.2 QObjective
The vibration test was run to support the following test objective:

Verify that pressure calibration remains constant following vibration
loading specified in this test plan.

6.1.3 Results and Discussion

The vibration test verified the structural integrity of the Teledyne Taber
transducers. The 206-1000 transducer maintained a pressure of 1,000 psi and

REVISION oocno. TWR-19248 | voL
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the 2210-3000 transducer maintained a pressure of 3,000 psi during vibration
loading with no visible leakage occurring.

The gage was verified to be functional following this test during the
150-percent overpressure test documented in Section 6.3 of this report.
Pressure calibration change was negligible after the vibration test
(Appendix A).

6.2 PRESSURE CALIBRATION
6.2.1 Introduction

An 11-point pressure transducer calibration procedure was completed five
times for each transducer. The pressure transducer voltage output was
recorded to +0.0001 V.

1. Ten Vdc were applied to input of pressure transducer. Pressure
transducer voltage output and Tab standard pressure were recorded. This
was performed before and after 150-percent maximum pressure test.

2. Pressure was increased from 0 to 1,000 psig for the 206-1000 transducer
and from 0 to 3,000 psig for the 2210-3000 transducer in 200-psi
increments. Lab standard pressure and pressure transducer voltage output
were recorded at each 200-psi increment.

3. Pressure was decreased back to 0 psig in 200-psi increments. Lab
standard pressure and pressure transducer voltage output was recorded at
each 200-psi increment.

6.2.2 O0Objective
The pressure calibration was run to support the following test objective:

Verify the measurement of the Teledyne Taber 206-1000 and 2210-3000
pressure transducers will be accurate to +2 percent of full scale.

6.2.3 Results and Discussion

The Teledyne Taber 206-1000 and 2210-3000 pressure transducers were verified
to be accurate to +2 percent full scale (Appendix B).
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6.3 150-PERCENT MAXIMUM PRESSURE TEST
6.3.1 Introduction

Ten-Vdc input was applied to each pressure transducer. Pressure was
increased to 1,500 psig for the 206-1000 transducer and 4,500 psig for the
2210-3000 transducer. Pressure transducer voltage output versus time and lab
standard pressure versus time were recorded. The pressure calibration test,
as outlined in Section 6.2.1, was repeated.

6.3.2 Objectives

The 150-percent maximum pressure test was run to support the following test
objectives:

Determine whether repeated uses degrade the performance of the
transducers.

Determine if the Teledyne Taber 206-1000 and 2210-3000 remain
operational following 150 percent of the maximum operational pressure.

6.3.3 Results and Discussion

A1l transducers remained functional for the duration of the test; the reading
returned to zero following the test (Figures 1 through 4). No leakage was
noted. The transducers were recalibrated after the maximum pressure test;

the change was negligible (Appendix C).

6.4 BURST TEST

6.4.1 Introduction

A1l transducers were subjected to this test. A burst test was conducted at
ambient temperature to verify the structural integrity and to determine the
burst strength of the Teledyne Taber transducers. The transducers were
installed in the metal bursting box. The 206-1000 transducers were
pressurized to 1,500 psig and the 2210-3000 transducers to 4,500 psig.
Pressure was increased in 500-psi increments until burst occurred.

6.4.2 Objectives

The burst tests were performed to support the following objectives:
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Determine whether repeated uses degrade the performance of the
transducers.

Determine transducer bursting pressure at ambient temperature.

6.4.3 Results and Discussion

The burst pressure traces are shown in Figures 5 through 8. Repeated uses do
not degrade the performance of the transducers, as shown by the bursting
pressures. Burst test results are listed in the table below.

Burst Test Results

Pressure Burst

Rating Previous Pressure
Model No. S/N (psi) Uses (psi)
206-1000 870222 1,000 Multiple 11,259
206-1000 848504 1,000 None 10,577
2210-3000 842258 3,000 Multiple 18,055
2210-3000 882181 3,000 None 18,088

The failure modes are listed below.

2210-3000--The diaphragm ruptured, followed by the electrical connector being
blown out of the case.

206-1000--A leak developed between the diaphragm cap and the transducer body
joint. No damage was apparent after disassembly.
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Pressure Calibration After Vibration Test

A-1



ORIGINAL PAGE IS

ASCENDING
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—40 2400 23.960 24,013 | 24.018 24.021 |24.018
—so 2600 26.024 26.018 | 26.012 26.005 |26.004
~80 2300 27.987 27.997 | 27.993 27.991 |28.004
—'o0 3000 29.984 29.978 | 29.991 29,983 {29,980
80
—~60
=40
—~20
=0
Z0ouT
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| DESCENDING
TRANSDUCER CALIBRATION WORKSHEET
STEPS SHUNTS % OF F. 3.
MANUFACTURER MODEL SERIAL NO. RANGE
TABER 2210 882181 3000 ,
CHANNEL CALIBRATION DATE EXCITATION LOADING INSTRUMENT
15 FEB 89 10.00 VDC 16856 2
BAROMETER MEGOMMS TO GROUND BATTERY . SFANDARD
: 24930 3
LOADING TECH. RECORDING TECH. COMPUTING TECH. READ OUT
16783 16783 v _ .
D oo SENSITIVITY COMPRESSION F. 8. AVERAGE F.S.
UBLE SHUNT /v s
O sincLe swunt SHUNT MODULE TENSION F.S. CONVERSION FACTOR
O receving inse. MV/V s
A:g :,'DE,? AVERAGE - % OF F.S. LIN HYS
pSI MY_QUTPUT
zour | input Run 1 Run 2 Run3 | Runé4 | Run5
° 3000 29.984 29.979 29.991 | 29.983 | 29.980
20 2800 28.027 27.996 28.005 | 27.995| 28.002
40 2600 26.032 26.025 26.024 | 26.022 | 26.024
°° 2400 23.973 | 24.030 24.037 | 24.029 | 24.031
8o 2200 22.743 22.046 22.047 | 22.045| 22.037
o0 2000 20,043 20,053 20.053 | 20.050| 20.054
% 1800 18.052 18.059 18,056 | 18.061| 18.054
*° 1600 16.058 16.059 16.059 | 16.062 | 16,059
a0 1400 14.043 14.061 14.058 | 14.062| 14.059
20 1200 12.054 12.056 12.055 | 12.060| 12.055
° 1000 10.053 10.052 10.051 | 10.057| 10.053
—2° 800 8.047 8.046 8.046 8.049 8.047
—40 600 6.040 6.036 6.037 6.0411 6.037
—°° 400 4.029 4.027 4.028 4.029| 4.026
—%° 200 2,018 2.014 2.104 2.016| 2.013
—'o° 0 0000 0000 ,0000 .0003]  .0001
—80
—80
~—40
—-20
-0
ZouT

A-3



ORIGINAL PAGE IS
OF .POOR QUALITY

T TTRANSDUCER WORKSHEET I AR 28 Al

-

won  TABER _ S 3 MV/V SHUNTS | -ZERD  %ZF.S. SH/LIN
206 . eir s . . ZERD= . 0.000 0.000 '

848504 1 .. .. . #1 = 7.528 7.528 - 25.08 25.01

1000 PSIG = #2 15.055 15.055 50.15 50.06

14 FEBR 89 - COH3 22.581 .22.581- 75.22 75.15

#4 =  T0.103 3J0.103 100.28 100.27

~ TEMP.DEG.F = 75

‘EXCITATION = 929994 V.DC

CSENSITIVITY = 3.002 MV/V

‘POT OUT = "0.2720 MV

-CONVERSION FACTOR = 3.33133453

~

"RUN 3 ' AVERAGE AVE-ZERO % F.S. HYSTERESIS

0.000 0.00
 6.018  20.03
12.031  40.08
18.042  60.10
24.040 B0.09

0.000 "~ 0.000

24042777 24, T 24,039
30,025 0 30.023 30.007 30.018 30.018 100.00
124,069  24.060 < 24.061 24.063 24,063 B0.16 0.07
18,059 18.051 18.060 18.057 18.056  60.15 0.05
12.081 12.043 12.045  12.043 12.043  40.12 0.04
L 6.018 65.019 6.017 5.018 5.018 20.05 0.02
0. 000 0.001 -0, 002 0.000  —=0.001 Q.00 0. 00

l L y=A+BX+CX~2  A=-3.858E-03 B=.301404 C= -1.149E-0S

" 24,080

- RR= -: . ,999999838 -
CALIERATING TECHNICIAN'S STAMP

TESNSDUCER CaAalL I BERST ION REFORT

TABER 206 ' 848504 i4 FER_89

NANUFACTURER NODEL 3 SERIAL 9 DATE/APPROVAL
1000 _PSIG ____ N/A Pas 2.9%924____ 2. 002 2
RANGE 5L 9 / NODE EICITATION V.DC. WV/V SENS./ WV/Y SHUNT MOD.

ELECTRICAL LINEARITY HYSTERESIS

SIMULATION 100%= 100.00 80%= 0.07
25.01 80%= 80.09 &O= 0.05
=0.06 60%= &0. 10 8Q%= 0.04
75.15 407= 40.08 20%= 0.02
100.27 20%= 20.03 Q%=" 0. 00

#1
- #2
#3
#4

A-4



TRANSDUCER WORKSHEET I AF 28

MFG.: TAEEF

MODEL#: 2064

SERIAL#: 848504

RANGE: 1000 PSIG

DATE: 146 FER 8%

SL#e MsS

READOIT: 24930

MODE: .+ PQOS

REF.STD: 146856

SHUNT3: 3 MY/Y

INS.RES. »10K MEG OHMS

LOAD RUN 1 RUN 2

QY= Q. 000 0.001

20i= 6.011 6.014 .

4Q%= 12.029 12.028

6Q%= 18.034 18.029

80%= 24,035 24,043

100%= 29.998 30.Q17

80iL= 24,055 24,061

60%L= 18.057 18. 060

4Q%= 12.039 12,036

20%= &5.018 6.015

QU= 0., 000 -0, Q02

Y=A+BX+CX"~2 A=-3.572E-03

RR= . 99999714

THEASMNSDUCER

TABER _ 206

NANUFACTURER MODEL $

1000 PSIG N/A

RANGE SL 3 / MODE
ELECTRICAL
SIMULATION
#1 = 25.01
#2 = S0, 07
B3 = 75.16
#4 = 100,29

~ 1
3 MY/V SHUNTS ~ -ZERD -%F.5. SH/LIN
ZERD=  0.000 0.000-
#1 = 7.526 7.526 - 25.08 25.01
#2 = 15.053 15,053 50.16  S0.07
BT = 22.578 22.578  75.23 75.16
#4 = 30,102 TO.102  100.31 109.29
TEMP.DEG.F = 75
EXCITATION = 9.9992 v.DC
SENSITIVITY = 3.001 MV/YV
POT OUT = L2770 MY
CONVERSION FACTOR = 3.33218558
RUN 3 AVERAGE AVE-ZERO % F.S. HYSTERESIS
0.000 0.000 0.000 0.00
6,016 - .-6.014 6.013  20.04
12.026 12.028 12.027 40.08
. 18.037 18.033 18.033 60.09
24.042 24.040 24.040 80.10
30.017  I0.011 J0.010 100.00
24,055 23,057 234.057 80.16 0.06
18.054 18.057 18.057 60.17 0.08
12.036 12.037 12.037 40.11 0.03
65.019 5.017 6.017 20.05 0.01
Q. 001 0.000  =0.001 0. 00 Q.00

B=,301278 C=

-1.084E-035

CALIBRATING TECHNICIAN®S STAMP

CALIEBRATION REFORT __

848508 _____ 16 _FEB 89_______
SERIAL § DATE/APPROVAL
FOS _9.9992____ 3.001 _3__

EXCITATION V.DC. NV/V SENS./ NV/V SHUNT NOD.

LINEARITY HYSTERESIS

100%= 100,00 807%= Q.06

80Q%= 80.10 &0%= .08

607%= 60,09 3 %= Q.03

40%= 4Q.08 20%= .01

20%7= 20,04 QY= Q.00



TRANSDUCER WORKSHEET I AF 28 A1l
MFG. : TAEER X MV/V SHUNTS = -ZERO - %F.S. SH/LIN
MODEL#: 206 ZERO=  0.000 0.000 -

SERIAL#: 870222 #1 = 7.513 7.513. 25.04 25.02
RANGE : 1000 FSIG #2 = 15.024 15.024 50.08 50.04
DATE: 16 FEE 89 T.= 22.536 . 22.536  7S.12  75.09
SL#: N/A #4 = 3T0.049 T0.049 100.16 100.15
READOUT: 24412 TEMP.DEB.F = 75
MODE : FOS - EXCITATION = 10.001S v.DC
REF.STD: 164856 SENSITIVITY = 3.000 MVY/V
SHUNTS: 3 MU/V POT OUT = 0.3260 MV
INS.RES. >10K  MEG OHMS CONVERSIDN FACTOR = 3.33333333
LOAD RUN 1 RUN 2 RUN 3 AVERAGE AVE~ZEROD % F.S. HYSTERESIS
oY= 0. 000 0.000 0.000  0.000 0. 000 0.00
-20%= 6.002 6.003  6.003 .. 6.003 6.003 20.01
40%= 12.007 12.007 12.009 12.008 12.008 840.03
80%= 18.011 18.008 '18.014 - '18.011 18.011  40.04
807%= 24.011 24.021 24.017 24.016 24.016 80.05
100%= 29.995 29.997  30.007 30.000 30.000 100.00
80%= 24.030 24.032 24.028 24.030 24.030 80.10 0.05
60%= 18.026 18.031  18.030 18.029 18.029 60.10 Q.06
40%= 12.014  12.015  12.014 12.014 12.014  40.05 0. 02
20%= 6. 002 5. 004 b.005 &.004 6.004 20.01 Q.00
%= 0. 002 Q.000  =0.002 @ =0.001  —0.001 0. 00 0. 00
Y=A+BX+CX*2 A=-2.46SE-03 B=.300481 C= —-4.19E-06
-RR= . 999999855 e - @
CALIBRATING TECHNICIAN®S STAMP
TRANSDUCER CAaLIEBEATION REPORT
TARER 206 8702272 16_FER 89 ___
NANUFACTURER MODEL 3 "SERIAL 3 DATE/APPROVAL
1000 PSIG N/A_ POS 10,0015 3. 000 3
RANBE SL 3 / MODE EXCITATION v.DC. NY/V SENS./ NV/V SHUNT NOD.
ELECTRICAL LINEARITY HYSTERESIS
SIMULATION 100%= 100.00 80%= 0.05
#1 = 25.02 80%=  80.05 60%= 0.06
#2 =  S0.04 60%=  60.04 4Q7= 0.02
#T = 75.09 40%=  80.03 20%= 0. 00
#$34 =  100.15 20%=  20.01 %= 0.00
A-6



" ORIGINAL PAGE IS
OF POOR QUALITY

TRANSDUCER WORKSHEET I AF 28 Al
e ) .

3 MV/V SHUNTS . -ZERQ  %F.S. SH/LIN
" ZERO= . 0.000 . ~-0,000

“#1 = 7.313 7.513 ° 25.04 25.02
B2 = 15.024 15.024 | 50.06 30.04
I = 22.338 - 22.538 75.10 75.08

#4 J0. 051 30. 0351 100.14 120,14
TEMP.DEG.F = 75
TEXCITATION = 10.0017 V.DC
ZBENSITIVITY = 3.000 MWV -
POT OUT = 0.3130 MV
CONVERSION FACTOR = 3.33233364

RUN 3 - AVERAGE AVE—ZERD % F.S. HYSTERESIS

el 600 T0.000  0.000  0.00
776,005 75,6.005 . - 6,005 ° 20.01 -
112.010 712.011  12.011 40.02
1 18.020 -18.016 1B8.016  60.03
T 24,013 24.014 24.014 80.02
'30.007 30.017  30.003 30.009 30.009 100.00

3 Hoa 080 24.033 24.029 24.034 24.034  80.09 0.07

. 60%= 18.027 18.027 18.034 18.029 18.029 60.08 0.05

. 40%= 12.015 12.019 12.021 12.018 12.018 40.05 0.03
‘20%=  5.006 6.006 6.006 6.006 6.006  20.01 0.00
o%= . .  0.000 0.000 =0.002 =0.001 -0.001 0.00 0.00
Y=A+BX+CX~2 A=-1.239E-03 B=.300446 C= -3.58E-06

“RR=  °  .999999981 : : : @

CALIBRATING TECHNICIAN’S,STAM;

TRANSDUCER CAL IEBERASTION REFORT

TABER __ 206 870222 15 _FER_87 -
NANUFACTURER MODEL # SERIAL ¥ DATE/APPROVAL
1000 _PSIB N/A POS 10.0017 3.000 3
RANGE SL # / MODE | EXCITATION V.DC. NV/Y SENS./ MWV/V SHUNT MOD,
" ELECTRICAL LINEARITY HYSTERESIS

SIMULATION 100%= 100.0Q0 80%= 0.07

#1 = 25,02 8o%=  80.02 60%= 0.05

#2 =  S0.04 60%=  60.03 30%= 0.03

#3 =  75.08 40%=  40.02 20%= 0.00

#4 = 100.14 20%=  20.01 o%=  0.00

A7




ORIGINAL PAGE IS

TRANSDUCER CALIBRATION WORKSHEET . OF POOR QUALITY
MANUFACTURER MODEL SERIAL NO. RANGE ZTers bl rorre
TABER 2210 842258 3000 1
3 CALIBRATION DATE EXCITATION LOADING INSTRUMENT
15 FEB 89 10.00 VDC 16856 2
MEGOMMS TO GROUND BATTERY R STANDARD -
‘ _ | 24412 - e
A REFORDING TECH. 1 COMPUTING TECH. READ OUT ! . |
“1 16783 : -
" D‘wDOU.L‘!HUNT "v L SENSITI’VlTY . o COMPRESSIO_N FS AVERAGE F.S. .
£} sincLe swunT. . {SHUNT MODULE TENSION F.S. CONVERSION FACTOR
A T v s
MVOUTPLT o AVERAGE- % OF F.S. LIN HYS
Run 2 Run 3 Run 4 Run 5
5 féloooo ,0000 .,0000 | .0000
Q18 ™Y 2,008 “| 2,017 2,018 | 2.021
A040 | 4043 | 403 403 | a n_o,{
6.062 6.058 6.060 | 6.061
8.081 8.082 | 8.079 |8.080 | 8.075 | ’
1000 | 10.100 | 10.102 | 10.099 |10.098 |10.103
1200 12.116 12,118 | 12.117  [12.115 [12.120
. 1400 14.134 14,132 | 14,130 [14.135 |14.131
e 1600 | 16.145 16.143 | 16,144  l16.142 |1i6.140
20 1800 18.150 18.152  118.157  118.160 |18.155
¢ 2000 20.160 20.168 | 20,165 120.162 120.160 _
- 2200 22 170 02 1701 29 168 122,167 122 167
—a0 | 2400 24.160 24.163 | 24.173 |24.165 |24.168 >
—s60 2600 26.158 26.180 | 26.178 |26.176 | 26.180
—80 2800 28.170 28.176 | 28.173 |28.171 | 28.172
—teo 3000 30.170 30.180 | 30.178 {30.172 | 30.180
—80 .
P . ]
—a30
—-20
s ]
ZOouUT

A-8



I DESCENDING
TRANSDUCER CALIBRATION WORKSHEET
STEPS SHUNTS % OF F.S8.
MANUFACTURER MODEL SERIAL NO. RANGE
I TABER 2210 842258 3000 '
CHANNEL CALIBRATION DATE EXCITATION LOADING INSTRUMENT
15 FEB 89 10.00 VDC 16856 2
I BAROMETER MEGOHMS TO GROUND BATTERY STANDARD
08412 R
LOADING TECH. RECORDING TECH, COMPUTING 'I:ECH. READ QUT
I 16783 16783 .
D DOUBLE SHUNT SENSITIVITY COMPRESSION F S, AVERAGE-F.S.
G SINGLE SHUNT SHUNT MODULE e TENSION F.3, CONVERSION FACTOR
l RECEIVING INSP, MYV s
A:g:éz,? PSI MV OUTRUT AVERAGE % OF F.S. uN HYS
l zour input Run 1 Run 2 Run 3 Run 4 Run 5
° 3000 30.170 30.180 30.178 | 30.172 | 30.180
l 20 2800 28.142 28.185 | 28.180 | 28.176 | 28.180
I a0 2600 26.177 26.196 26.189 | 26.184 | 26.186
* 2400 24,170 24,196 24.196 | 24.183 | 24.187
l % 1 2200 22,143 22,195 22,193 | 22.191| 22.196 i
e 2000 20.113 20,190 20.188 | 20,190 20,189
l °° 1800 18160 18,185 18,181 | 18.184! 18.181
. so 1600 16.167 16.171 16.173 | 16.171] 16.169
l a0 1400 14.155 14.159 14.155 | 14.161| 14.161
20 1200 12.136 12.143 12.141 | 12.146| 12.142.
I ° 1000 10.126 10.125. 10.122 | 10.128{ 10.126
I -2 300 8.110 8.105 8.104 8.108| 8.107
—4° 600 6.085 6.084 6.082 6.086| 6.083
l -o° 400 4.062 4,062 4,060 4.063| 4.060
- 200 2035 2.034 2.031 20331 2.032
l -oe q 0a0s 000s 0003 0004 0004
—-80
I —60
—40
l —-20
-0
l ZouT
. A-9
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, ORIGINAL PAGE IS
I ZANSDUCER CALIBRATION WORKSHEET —%5cen dv#s OF POOR QUALITYl S
I 7L oz 0wtz |7 - seee=| 0 | 2au
R S dwr | p sean | soges |+ 1505
1 SO i I - P7P S =
I 5783) - = ¢ eceRGiNG ncu%@ ComPuTING TECH. meAS ouT + ba o7
. . | sSENSITIVITY :v COMPRESSION 7S AVERAGE F.S. _ s ’
l ; ,?.{‘. 2 | Lo J | on 4| Lin 5 '
20| 0. 88| 2 00 | p.0wd| 0. 800
l A00g | 2.007| 20/3 2.02
foze | ¥.027 | Y0254 03/
I 6.ovy | G.ov5| £ 097 §.039 !
T 6067 | F.067| Fo6ol T-06%5 |
I /0.07Y , /0.080| 10. 0%/ /‘o.oa’/, |
o /X0D /R.092 | 12.687 | /.09 /7-057 /'2093' l
' o 1902 | M jo2 | 1969 | /Y107 | 1L s03] 1. /0%
40 réc0 | 6. /7Y L6110 6. ps L1609 104 ny
I 2 |50 | /F)z2> | J)ENT | /T o5 | /8728 ]8.)15
l s RO | 20./)RF | F0./26 | 2O./25 | 20.175| Z°. /29| |
—z0 2202® | 25 3 <2130 , X2 /33 | R2.133| 2125 ,
N = 12w |20 35 | R/l 243/ | R1.56 29 1251 |
— | z¢o0 | 26,032 26.127] 2¢ 130| 26038 247751 |
l —*° 285D | RT /T3 | 2T /29| 28 /07| RF. 152 33’./:71 '
I -100 Joud | 30-/27 | 30.1y7 | 30.72/1 3223 30,24
1 -
i~ | |
- n | |
1 zour [ | I
I B-2



TRANSDUCER CALIBRATION WORKSHEET _ "Dec en C/M/? I
wmm“:f[ief o 27210 w'M} 5218/ W“O- Jevo7 | 7.’.:’24.’
- TRy | cond BT | zost
moneTe — S e |+ |
wf?.'mrfgﬂgiia RECOROING TECH 1%'53\ courunmrfcu. READ OUT _ - . /oﬂl .
5 oovee o SENSITIVITY :,:, COMPRESSION F 5. AVERAGZ 7 5., ] '
O sincLe swunt SHUNT WOOULE TENSION 7.3, CONVERSION FACTOR
2 mecziving inse. mv/v ¢
. ArPuED e  xorrs. | um | wrs
zor | o] Roal | Pouz | Pon3 | Pony| P |
o Joeo | 3827 30.07 | 36-/2/ | 30423 30.524
.20 | ogpe | R8,/T2 28.125| 23./36 | 28779 QX175
© | xow | 26125 | 24732 26./45| 26971 2609
“ | oveo | 27135 2% 92| =Y 5D 2452 .137
8o | pzoo | X2 /Y0 | 22./38| 22./57 | 2246 22,35 '
100 2063 | ./Y5 |R0YF| 20./50| 20-557| 2097 |
o | ygop | /F/T5 | )8 196 15096 | 13098 18152
o | /el | J6./45 | /6437 | S6. Y2 | 16.190 | )6.095
w© | ygen | Mz [TV IRY L 19033 | 1030|1935
2 | jpoo | J2./27| /RN 12,0201 /208 1 1R.123
° J520 | yp /o7 1 70.709 | JO. 109 | JO./0C1 1D. 109 |
—20 S0 F.09¢ | § o8 Zioj:z F.058 | T.092 I
—s0 6060 | 6.02¢ | & ors | f.070 | 6:-065| ¢-072
—so Y00 | 7.053 | §o57 | Y. 099 | 4097| {.0% '
—s0 Fod - 039 | X-OX9| @ 026 | 2.027] R-070 ’
—100 o D 007 0222 | 3.023 | .69/ | D.ooy
| |
= | |
| |
B-3



RANSDUCER CALIBRATION WORKSHEET

ORIGINAL PAGE IS
OF POOR QUALITY

l /J‘(ea (//a;' T T — ~ OF F.3.
B T TT=z0 v e | 7 52|
e 2P AN A
l Roweren n;mnu?ﬁ@nau:ﬁ SATTERY ” STANGARD _2%57 . > 7{ —
| L S ., B A‘} o oxcf
l g'ﬁgﬂ;ﬁ? N N CoRvERSIGN FACTOR -
i | Ron2 | A3 | Pony| Pn 5]
0.9 | popo | 2.an| 0 00e
i 2000 | +2- 005 | 2.003| 2005 = | ver
Y005 | Y010 | Y 006| Y008
l ¢-008 | G.0/2| ¢.0r2]| €009
T.009| Tord| g0, 7oz
I /0.8 | JO.0/9 | /D 615 /0.0/fl
. . /1R2-9/0 | J2.004 | /2.0/0| 12.0/5]
© | o /4. 005 | 19.007| JYor2| /-00¥ | 1o/ 02
l 40 /800 /6.007 | /6001 | /4. 006 | 16.009] 164006
2 /808 |- 1T 00! | 1799 1% 065 | /F. 00| ) Fowd
i o | 2eee | 199951 199951 19996 F 19,994 J9.999 |
—* | 2000 | 1953 2).95Y| 2).973|2).95)| 2/ 9771 ‘ f
B = |2 (23975 ] 25 970] 27069 2397 25,95
—so D60 |25 955 Z7.998] =5 950 | 25, 955 25945
VD o orn (27997127990 2709/ 12 7597 22950
' -0 | J%op | X920 29.9/2| 29.9,8 |129.924 29977
| = |
E ————
| = | | |
l B-4



TRANSDUCZR CALIBRATION WORKSHEET Decen dra 5 —_—
e ber | 22/0 | Sv2258] o-Tmes® | v |72/
- AL &0 T U erne | T E |+ | sson
-.fm — PR .—.aowl,w axrreRY T = 4
oacing TEoH. (3%883 RECORDING TECH 12;353 SouFuTNG TeeH, | RexG out - . oo 4 —
O nouau:snuwr‘ SENSITIVITY :: COMPRESSION F.S. AVERAGE F.S. R l
O swere swunr Ut OBULE TENSION F 3. CONVERSIGH FACTOR -
O neceiving inse v
- arPUED | avsmace.| - xorrs. uN | Hrs
TOUT | ST Luw / Koa2| BonZ | T Y| Pon 5 l
° Seoo | L9920 XIJI2| RI.2/%| 29920 R9. %7
N ogee | R7.925 | 27900 | 27.930| 27.991| 27.037
©_|mézo | 27740 | 25.9%| 27.9¢0 | 25962 25955
w© | oyen 249 23975 23.950| 23579 23.9¢3]
o | zzee | 20987 | R).985| 2/.993 | 2/993] 21.995
too DEeD 0. 0/04 20.60Y | 20808 | Z0.005 20.00,4
o | sz /§.015| )80/ /8 os5| 15006 180/2
© JE&D /6.022| /6. o015 | 16.027| 16.02A Jh.ooF
0 /Y 3D /Y.026| /Y. 017 1¥.027| 1¥027 /Y023
20 /200 /2-03/| I2.02¢Y| /2030 | /R.027| /2.033
° ohea) 10.026| /0. 025| /0. 629|10.029| jp.03/ |
—zo Fed Fozo| ¥ozs| Fozy | #o23 Foxs | l
—a0 600 6.6027| 6.022| ¢.02¢9 | 6.07| £ o2y
—so ¥5o Y orf | Yor5 | .60/ Yo016| Y0oré
—s0 250 | 2009 | 7009 | 2.008 | 227 2.0/ |
—100 [ O.003 | 0.093| 0.0/ |0.00x| Dsorn
= |
= ,‘
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ORIGINAL PAGE IS
OF POOR QUALITY

T e ST e = - = - —— - e = e

— i e . me ey e - .- - B

T RANSDUCER WORMSHEET I A =5 &4

MFG.: .. TABER 3 Musy SHUMTS © -ZEROQ . %F.S. SH/LIN
. MODEL#: <. 206 < ZERO= 0.001 "0.000 :
fSERIAL»- 843504 - #1 = 7.523 7.523  25.07  2S.04
“RANGE:z . 1ooo PSIG #2 =  1S5.049 15.048 - S0.15  S0.09
s 43 = ::.57: T 22,571 s.2T  TS.17
.84 = .094  30.093 100.30 100.28

TEMP. DEI.J F =73 ;

. . EXCITATION = 9.9965 V.DC

PR ,.-SEVSITIVITY = 3.001 MY/V . S
‘ POT OQUT = 0.3060 MV

CDNVERSIDN FACTOR = 3.33292598

RUN 3 AVE°AGE AVE—ZERO Z F.S. HYSTEREESIS

-=0.000 _.:0.000 = 0.000 . 0.0Q .. _ .o -
6.001 6.002 6.002 20.00 il

2.014 12.009 12.012 12.012  40.04
=118.030- 18.025 .. 18.028 18.028 60.09 .. 5
24,027 24,023 24,026 24.02& 80.08
. -30.001 -30.003 - .30.004 30.004 10Q.900 -
2B0%= 2y 2o 24,043 .. 24.042 . 24,081 ._23.04S 24,045 _..80.14 ..._.Q.06... ..
&0%= | 18.048 .118.046 18.046 18.047 18.047 &0.,15 . Q.06
407= - 12.035 '12.032 12.028 12.032 12.032 40.10  0.06
_ZOZ=ZLA.-;..6.009;;:.6m003.?.;b-008.; -6.007 . 6.007 .20.02 L 0.02.. .-
O%= * '~ 10,000 T=0.003 7 =0.002 -Q.,002 -Q. 002 -0.01 -Q.01
- ¥=A+BXHCXA2 - A=~S.89299999E=05, B=,. 300912 C= .-7.S8E=0b —z...: _ TEoN<
RR= ¢ T .9999993&7 .. - X , (78]
e s e e et L CALIBRAIING_IECHNICJANts_sraue:zg
T e e M T2 x

H

S , . TCON 5 !
__..-"848504 Smmiiy i:.;.::i?.‘.FEB.SQ S10S/ == -

nnuusﬁcrhnsn

SERIAL DATE/APFROVAL
1000 PSIG - .. MN/A <= - POS . - 9.99&5 .. .3.001 . . R~ oo
RANGE Sy 7 HOE ECITATION V.. W7V SENS./ MV/V SHUNT ACD.
“ELECTRICAL . . LINEARITY - ' HYSTERESIS , : :
SIMULATION 100%= 100.00 go%= 0.06
#1 = 25,04 g80%= 8§0.08 b= 0.06
#2 = - S0.09 60%=  £3.09 30%= 0.06 .
3= 7S.17 . 40%= 40.064 20%= 0.02 . ‘
el i shem Lo B4 = 100.28 Ll 20%=_0 20.00 o Q%= =001 . 4 el —F e e
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GINAL PAGE 1S
8$‘P00R UALITY

PETCUNEE
MFB.s  .'2

ot N

[INS RES > 20K &%}
JINS-RES: M

TRANSDUCER

.. TABER
: 206

e . et — - .

- o — e me e e s mmm e e —

deJF?h ESF%EZEEj' I AR 28 A1

3 MY/V SHUNTS =~ -ZERO ° %F.S. . SH/LIN
- ZERO=  0.000 "0.000 - T o

s "", . v<=:=x~xsrr1v1:;v-.=i-3,oor MU/t

i i ey e e o A
82 = "15.086 T 15.086 T50.16 7 S0.09

$T = 22,570 22.S70 7S.24  7S.18

—— S s @ b /S —w &S
#4 = --30,091 - J0.091 100.31 100,30 —
- TEMP.DEGS.F = 73
EXCITATION = ..9.9968 V.DC.. . .. ..

‘POT QUT = 0.3060 MV T  "“.
CDNVEPSIDN FACTGR = 3.333b 966 afTTJ

P R T
—— v—

RUN 3 AVEQAGE AVE-;EnD % F.S. HYS:E”E:IS

2,014 ffi .019 .

.uyéqu¢

"e. oo"'vf 6. oo1~f‘ “6.001 - 20-01
12.014  12.016 | 12.016  40.06

.‘18 G”&»‘*18-Q.L_m_18‘0"5-—18.024"“18«024J2360?09;i:=4:—4-44
©24.019 24,013

24.02T - 24.018° 24.018 80.07

100%Z= " /29.998  29.998 .29.996 & 29.997 29.997 :100.00
BO%= . __~ . 24.032_..-.24.034 :.224.036 T:24:034 - 24.03F7-80:12 —--<0.0F
&£0%= 18.044 18.042 18.039 18.042 13.042 ~ 40.13 0.05
40%= 12.027 12.023 12.025 12.026 12.026  40.09 0.03
120%=. . _ ...6.005.2:..6.009 .. .5.008 - ..6.007-—b.007 - .-20.03 --=0.02 -
O%= . . 0.000. _.0.000 -0.002  =-0.001 . -0.001  0.00  0.00
:Y=A+BX+CX22 ~A=-5_3SEE-03 .:B=s300932 i C= =8.67E—06 - viik ¢ . & L AICLS
RR= = .999999733 R - LT e i s
—— . m— -z . .CALIBRATING -TECHNICIAN’S.-STAMP
TRANSDUCER CAaLIEBRATION. REFPORT -~ — —
e e e i
TAEER 206 i . BABEOS .ooii. weno317..FED_89 1ﬁ§2 _-
MANUFACTURER NODEL 3 SERTAL 3 DATE/APPROVAL
1000_PSIG SN/A_ POS .. _9.3968____. ... 32001 ___3
RANBE SL # / MODE EICITATION V.0C. WV/Y SENS./ WV/Y SHUNT MOD.
- ELECTRICAL LINEARITY  HYSTERESIS
SIMULATION 100%Z= 100.00 80%= 0.05
#1 = 25.03 80%= 80.07 ... 60%= ... 0.05 oo
42 = S0.09 60%=  60.09 30%= 0.03
8T = =.13 40%=  30.06 20%= 0.902
e . B3 = 100,30 . o 20%= 2220001 L e Q4E Lo Q.00 ielinemmoaan .
B-7



ORIGINAL p

F POOR QAGE IS

UALITY
1‘F§k;ru&513£jc:EéFa WORKSHE

MFG.: r& TABER

MODEL#: % 206 . .1in ZEROD= " 0.000
:SERIAL#7=:870222 Suimis Lims sl e s
‘RANGE:

#4 = . 30.047

+EXCITATION =

e - a— .
R A —coma APk E R

o J .0
. S.994
11.997

?5.995
11.997

-‘:;:3.:(‘5- 99’7 “"‘
-11‘998 ‘55::11 995

3 MY/Y SHUNTS

1ooo PSIG To#2 = 15,023 .

#$T = e I B —md
- - b s

TEMP.DEG.F = 73

e e - Ly

PUN 3 AVEF’ACE AJE ZEHD % F. S. HYSTE':ES =

""""18 010 -=18:004:2:218.007.

T I PhP' ""S A1l

-ZERO " %F.S. SH/LIN
0.000" ‘
-ula——-—-—7'- 414- —T—J._&- 04-—‘ P al:-2
15.023 S50.07 S0.07
22.353S 7S.11 7S.10
--uo 04/

100,15 -1900.13

10.0000 V.DC

oo SENSITIVITY: =:a“ooo.nvzu;;=ﬁéf~~-* s
POT.OUT = 0.3450 MV %« L
CONVERSION FACTOR = 0.33309707

..4"’

T 600, . D00 6.déu;:;A"

25,994 L 19:98 .5
11.997 39.99 -
18,0078 8Q. 02ty o

-

i@0%=. 11724.015 ©24.012 °24.010 24,012 24.012 80.03

#100%= - . 30.003 ..30.001 30.004 30.003 30.003 -100.00

BO%mrz _=24.021 ._23.018 - 04.025.. ‘28,021 - - 23,022 *. 80,06 0. 0. . ...
&0%= 18.017 18.021 18.017 18.018 18.018 60.06 0.04
40%= 12.014 12.010  12.012 12.012 12.012 40.04 0.0S
20%= . .....:5.998 . ..5.991 __%5.996.. 5.995 . .5.995 ..19.98 .. 0.00 .
0%= ;, ., 0.000 -0.003 70-002 . =0.002  —0.002, -0.01 .-0.01

B PO 1 S - . T w e s . g‘. o DR T e
 Y=A+BX+CXA2  A=-3.81E-03 B=.00014 C= =3E-07._ .0 .l o L7 Tug

"RR= T . 995999785 o = Ce— - -
e Sam e e e meeen .. CALIBRATING -TECHNICIAN®S -

TEASNSDULUICER CAL IBREATION REFPORT --

B-8

- - /CC
16862
~IABER 206 __.___ .. 8790222 © .- 17_FEB_8% 1o
NANUFACTURER MODEL A SERIAL 3 DATE/APPROVAL
1000_PSIG CONZA_ POS 10.0090 S -3.000 .. 3
RANSE SL # / MODE EXCITATION V.0C. MY/¥ SENS./ W/Y SHUNT naD.
ELECTRICAL LINEARITY HYSTERESIS
SIMULATION 100%=  100.00 8O%= 0.03
#1 = 25.04 g0%=  80.03 60%= © .0.08. ... ...
#2 = 50.07 60%=  60.02 40%= 0.05
#3 = 75.10 40%=  39.99 20%= 0.00
I e e . B4 = 100,13 o L _20%= . 0 12.98 . 2 0%=__...=0.01 . ool .-



* ORIGINAL PAGE IS B e T T
OF POOR QUALITY

TRANSDUCER WORKKSHEST I &F =28 a1

MFG. : TAEER 3 Mu/Y SHUMTS -ZERC %F.S. SH/LIN
‘MODEL#: 206 ZERD=  0.000 0. 000 :
tSERIALHY . 870222 mumzma e 230 i L], U= 751057, 51055225, 04325, 0F —m—

RANGE: 1000 PSIG B2 = 15.021 15.021 " S0.07 ~ S0.07 ‘

DATE: 17 FEX 37 - #% = 22.S3IT 22.SIT 75.12 7S.11

SL#: N/A . #4 = - J0.044 -30.044 100.15 100.15-

READOUT: 23412 TEMP. DEG F =73
_MODE: POS . . EXCITATION = .10.0003 V.DC. B o
LRES.STD: z14854. sover. o tommeme— SENSTTIVMITY. = 3.000 MY L0 Jos e b —-»—«-* i
“SHUNTS: 3 MV/V - - POT OQUT = 0.3440 MY  : i -

i INS.RES. >10K MES3 OHMS cowr—:vsmm FACTDR = 3.33359_51 ' .-

LOAD F-‘UN 1 pux 2 PUN 3 AVEPAGE AVE-‘.E-D % F. s. HYSTE”E:IS
S Y R rd.- ‘..n--u‘ S, Rres vhoamEe oD L nL R
wQh= e o Qo0 _.0-001____.0 oqo._-_: o.noo_- . -o-uoo ...-o Q0. . '
20%= .. 5.992 5.994 . 5.993 5,993 -5.993 19.98-,
40%= 12,000 12.006 12.000 12.002 12.002 40.0t a‘

B0%= - 218.002: :18.004 ._=18.004 ..._18.003 ..~ 18.003. 260013

80%= 24.003 234.000 24.008 24.004 23.003 80.02
. 100%= 29.997 29.998 29.999 29.998 29.998 100.00 -

L80%= ._.._ 234.013. =23.013_ 24,013 . 24.013 " .23.013.-. 80.05—- 0203 =:

60%= 18.017 18.023 18.6.:9 18.020 18.019  &0.07 0.06
40%= 12.009 12.006 12.009 12.008 12.008 40.03 0.02
20%= .. ...5.994___5.997 . _S.991 _.5.994 . ..5.994 ... 19.98._-"0.00— .. ..
o%= -0.002  0.000 0.000  =0.001 -Q.001 0.00 0.00
Y=A+BX+CX™2 -A==3.393E-03 _.B=.300148 . C= ~1.18E-06 . __.:‘... T i
RR= . 9999558943 S oo SR ’5733

T0S,
- . - - I eeee. ... - _CALIBRATING TECHNICIAN S STAMP

TEANSDUCER CaL.IERATION FEEFPFORT. - -

S B : . : Tce
‘ 16962
TABER - 206 : . ..879222 . .. 17 _FEZm ag__

MANUFRCTURER MODEL 3 SERIAL 3 DATE/APPROVAL

1000 PSIG . .. N/A POS 10.09003 S=00Q.-_ ... - 3

RANGE SL 3 / MODE EXCITATION V.OC. MV/V SENS./ WYY SHUNT H0D.
ELECTRICAL LINEARITY . HYSTERESIS
SIMULATIOM 100%= 100.00 8Q7%= 0.03
#1 = 25.03 80%L= 80.02 . .60%= . .0.06 . ... .
#2 = S0.07 SO%= ad. 014 30%= 0.02
B3 = S.11 40%= 40.01 20%= Q.00

- - LB4_=- 100,15 L 20%=_..19.98 . =04= L0 0,00 iasan o TOT . S
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TRANSDUC\ER CALIBRATION WORKSHEET ASCENDING
eV T VR - V7 T VP PPl M AT
A Feg €9 io.0c0 voo| 14856 | * Ls.os
B N N N i 71 2518
W ALas 30.0%

o e e SRR FE e S

O since swunr P T CoRVERSION FACTOR

O receiving inse. MV/v

ot & —veowz | worrs. | un | wvs
zour 1N PuT RuN | | RuN Z | RuAN 3 [ Rudy | RuN s

° o 0.000 | -0.00t | 0.000 | ©.000| .00

20 200 R.000 | .00 | 2.001L [2.601]/2.002| .

+ 400 4,001 | 4.006 | 4.007 |4.008|4.609

*° | ¢oo 6. | tont | 6.610 [6.010]6.013

* goo | R.015| .02 8.01%8.011] 8.06

1oco | 10.016] 10.0171 ] 10.017 | (D.018] 10,013

°° 1200 | 12,020 | 13.017] 13,017 | 1,018 13.018

° | 400 | 14.017 | 14.01S| 14 016 | 14-0b|14.017

“ 1600 | 16,01% | 16.015| 6. 013 | |6.015]16.014

2 | y3p00 | 1830611 | 18.008] 17.992]19.004 13.009

° 2000 | f20.604 | 20.002] 20,000| 20.003| 30.002.

—*° aroo | 21.9957&1.994 | 21 .S%9| 21.994 21.941

—4° abkoo | 23.992 123,532 | 23.9757/23.983{235%0

—° | 2600 | 25.971 | 35.9%4 |25, 956 |25.968) 35,967

—° | 8%00 127,953 |91.934|57. 951 |21.95021.950

—° 1 3000 £5.936 1489.92994.931 | £4.93229.934

C-2



I RANSUULER CALIBRATIUN WURKSREET  PDESCEN DING
—iBeEn | 2a0 | esais | Css0 |
S lc: Fed  §9 10.600 \UIbC /é%g'é :
= U [ eaTTeny 0’244 - B
LOADING ;.rggj n:copz:;%;.;t):n. c»onrurme -rchu. READ OUT . ; . -‘
[ couste smunr SENSITIVI” COMPRESSION F 3. AVERAGE F.3. _ B
O sweee swunr SRTReRIE T TensoN T E SonvERSIGNFASToR
[0 recetving Inse. . MV/V s
e | avemsse | worFre. | un | nvs
zour | aPur] Runl [RUN Z JRUN 3 | Aud | RuNS]
o 3000 | 26935 |29.930 | 29.932 | 29.933( 29.933
*_ |2800 | 91.968 |29.953|27.954|21455]91.954
“© 12600 |25.976 85T 325912 [25.915125. 974
* 8400 [23.992 123.9%%]23,996 |23.97023.956
8o 2200 [ 92.00L | 23.600 |23.000 |23.004/322.00%
e 1 3000 |20.009 | 19.999] 20,01l |20.614 |20, 013
*° 11800 [ (3.0l | 18.018]8.019]| 8,03 1%.032
so 1600 |14.684 | 16.087] 16,028 | 16.039]16.63%
4o LEOO | (4,028 | 14,0257 14,028 | (4032 14.631
20 1200 |/7.,03 | 12.039] /13.034 |12.633]12.633
° 1600 | 10.036 | 16.021]10.030 [10,031] 106,032
-2 300 | 8.029 3026 | %.02% | R.03Y 3.629
—° 00 | £.02) | 6.020| 6 .06 | 6 084 ¢.03Y
—eo 400 | Y4.016 | 4.015 | 4,016 | 4.017 | 4,018
—so 20| 2,008 | 2.001 | R.:00b|2.00% 2,009
e &) 0.001 | ©.000 | 0.000 |0.000|0.000
c-3




TRANSDL’CE# CALIBRATION WORKSHEET A 3CENDING
hem | 3810 | muages | o-so00%t | 1w
C;L;RATF@E':DG 9 lO.t;o'ONO voeo L°IZ"§5‘£" ) > lIs.097

S S '“32;2:6"1 T laem
LOADQ ’Ds) a:coz?ezﬁ;cu. COMPUTING TECH. READ OUT . 30.‘ 56
O RecEvinG inse. MV s

zour INPUT | Run | | RuN A | Rul 3 | RunN4| RuN &~

° A 6.000 | ©.660| 0,000 | 6.000| 0000

20 200 2.016 .04 | 2,013 (2,012 |’013

“ 400 | H4.632 | 4.621 | 4.029 | 4.629|4.031

s 600 | £L.043 | 6.O4C | £.0%5 | 6.O%5] 6.04]

80 200 | 8.065 | 8.0871 | .06l |2.0603|3.06d

o | 1506 | (0,019 | 10,011 10,015 | 10,016 10,016

o 1200 12,096 | 12,088 12.088 |/2.090| 12.091

° 11400 | (4.405 | 14.09T | 14.100 14098 |14.70

“ 0O /6, /1T 116.1/3 [ 16. 111 [16.011]/¢.112

|1 B00 /8126 | 18117 | 18,105 | /8.1/6|18.417

° 20006 (20,130 [20./&] | 40.1/7 |80.121|30./23

~2 | 22006 24,134 | 22.197 (22,123 | 23.125123,13%

— QOO |24.13Y% | 24.126 | 94.123 |a4.136|34. 124

— 2600 146,134 | 26.123 | 20. 135 |9¢. 12426123 |

—eo | Q900 78,129 | 28,163 | 28,11 |29.118|28.118

—°° | gp00 30,132 | 30,111 | 30,110 | 30.[11]| %0, 111



TRANSDUCER CALIBRATION WORKSHEET DESCENDIN &

JaBeR 2210 supadd | o-2000%

Ao FER ¥ o000 VoL 1EBE6

= | . 24467
zggg 2#) “cm??gzii M. cf:ururuué TECH. READ OUT

O ocovee omomer SENSITIWN 57 .. COMPRESSION F.5. AVERAGE F.8.

[0 receiving inse. MV/v

TOUT | UNRuT | RUR |\ RuN 21 RuN 3 | AunlYd | RUN S
° 3000 | 20.124 | 20111 | 30,112 36111 30.111
* _|a%oo 28. 138 %.122] 9%, 145 | 28.12Y4 28.123
0 _laeeo AeJus” | 26.130] 26.132 | 26.134/86. 132
12400 [ 3%.146 | 24,134 | 24.187 | A4./37/34-139
2900 | 23451 | 23.139 | 22,140 | 2&.14)|592.143
012000 | fo.142 | 26429 |20, 139 |20,140|20.140
*° 1180 [ 1%, 44 | 1432 [18,136 |1%.31118.139
® [l600 | 16141 | 1,132 16. 130 | /6.132 16.133
© 400 | 14.027 | 14,018 |14 120 | 14, 123] 14123
2 JR00 | 1RJA | 13.009 | 1R. 114 12,1111 /2113
° 1000 70 ./0/ 10,095 10,099 [ L6,0F /0.100
- BOO 2.092 | 8,683 | €, 085 | 8.083| 8.084
—*° 660 6.678 | 6.063] b.070 | 6.0661| 6.665]
~s0 400 4,083 | 4045 G047 | 404514047
0 | 200 | 2.033| 2.033| 2,025 2.694% 2.02¢
—100 o 601 | 0,00Z| 0.00% | 0.000 | ©.001

Somm oo, 785 .



- URIGINAL PARGE IO
OF POOR QUALITY

MFG. : TABER 3 MY/V SHUNTS -ZERO _%F.S. SH/LIN
.MDDEL#:. z :Ob . - P N T ZERD= ..-O:OOO . 0 000 i At . s made . da . aee e
SERIAL#: 870222 #1 = 7.512 7.512 .03 25.04
RANGE : 1000 PSIG o #2 = 15,024 15.024 ,Jo 07 _ S50.07 _ |
*DATEY "* 19 FEB 89 '~ ~ TUTTUymT=tT220537 0220537 T U7SC11T7S10 0T
SL#: N/A . #4 = 30.049 . 30.049 '100. 14 100,13
READOUT: 24412 _ ' TEMP.DEG.F = 73 o
*MODE: "™ pPOS T T ‘"‘“““*“EXCITATIDN ~1076017° v pc™ T
*REF.STD: 16856 = COTUSENSITIVITY = 3.000 M/ B0

SHUNTS: 3 Mv/V . " POT OUT = 0.3300 MV -

"INS.RES.>10K  MEG OHMS ~~ = “COMVERSION FACTOR = 3.33262978
&5q9qdm,¢g3 RUNJXL_u_ﬁgN n_.RUN‘;Y AVERAGE AVE-ZERD__% F.S. HYSTERESIS
ou= 4 0. ooo _“0 000 . O. ooo . 0.000 . 0.000 ° -0.00

20%="" """ 5,988 5.995 5.998 5.994 5.994 ' 19.97

“nnxm*““: :“ooz“f'11"999'°‘1 Jooz 1*"001""12.oor'”'09:99 o TTT
,60%="5""""18,004 ' 18.011 -18.004 18.006 18.00& * 60.01" o

BO%= .. - : 24.012, 24.010, 24.019. .24.014 ..24,014 _ 80,03
4roo/f4“4*-10“ao -*“*o:ﬁrc~ *SOZ00T T gc:oos**f o-oos“*iod Ga——* ;
1BOY= 1.1 24,022 1+ 28.024 - 24,029 . 28.025 24.025 -B0.07 . 0.04 .

. 18.028 , 18.029. ‘18.018 . 18.025 __ 18. 025 _.60.07 i 0.06 _ |

‘12,010 '“12.017"f~r S007 rZIoITT 12,011 TT40I03 T 0204 T

5.998 .996 | 5.999 5.998 5.998 19.99 0.02
Q%= —0.004 o Q00 0.000  -0.001 _-0.001 0.00 ! _0.00
Y=A+BX+CX~2 A=-3.727E-03 B=.30016 C= -2.3E-07 ggm
h
RR= e IR i T AR R A s19%/ ..
CALIBRATING TECHNICIAN’S §?Z§F
TRANSDUCER CaAalL . IBRATION REFPORT
. . ) - . o . /rf‘
. . S e et T Sy
IARER 206 870222 19_FEB_89_319°
. WANUFACTURER o WODEL S . . SERIALY _ . DATEJRPFROVAL ..
1000 _PSIG N/A POS 10.0017 3.000 .z
RANGE . . SL¥smeoE . EXCITATION W.DC. - . WV/V SENS./ WV/V SHUNT. MOD.
o ~ ELECTRICAL  LINEARITY = HYSTERESIS. ... .. .
SIMULATION 100%= "100.00 80%= 0.04
#1 = 25.04 8O%=  B80.03 &60%= 0.06
#2 = S50.07 60%=  60.01 40%= 0.04
#3 = 75,10 40%=  39.99 20%= 0.02
#4 = 100.13 20%=  19.97 0%= 0.00
THRANMSDUCER CAL IERATION REFORT




ORIGINAL PAGE IS
OF POOR QUALITY

" MFG.:  TAEER _ . 3 MY/V SHUNTS  -ZERD  %F,S. SH/LIN
MODEL#: 7206 -~ ' ’ T T ZERQ="T O 0.000 Q0,000 T T o rmm ey
SERIAL#: 870222 #1 = 7.512 7 51° 25,04 25.03

"RANBE: 1000 PSIG ... #2 = 15,025 15.025 S50.08 __ S50.06

"DATE:" 719 FEEBY T T T TRz =" 22.537“‘“22.5 "“7=:1T‘““7571o“
SL#: N/A #4 = 30.050 °  30. oqo 1100.15  100.14
_READOUT: 24412 -~ TEMP.DEB.F = 73 e e o
TMODE: U PO T Tttt TRy e ITATION =10, 00167V bc T

" REF.STD: 1485 . ' "SENSITIVITY = 3.000 MV/V ..

SHUNTS: = vav POT QUT = 0.3390 MV .

* INS.RES. >10K  MEG OHMS " CDNVERSION FACTOR = 3.3328889S
LoAp _RUN 1 RUN 2  RUN 3 AVERAGE AVE-ZERO 7 F.S. HYSTERESIS
oY= 0.000 0.000 0.001 . "0.000 0.000 0.00

- 20%= 5,997 5.997 5.997 5.997 5.997 19.99

TFOY=" T11.998 “TUT1.999 77120008 TTU12.002 T 122001 TTAGTog T
60%= 18.007 18.012 - 18.016 18.012 18.011 60,03

LB80u= _..2%4.007 ~-24.016 24,016 24.Q13 24.013 , _80.03 . .

“TO0%ZE" 307008730009 29,995~ 30. 004 30.008 - {00.00
80%= . 24.037 24.028 24,032 24.032 24.032 80.10 . - 0.07

H0%= . 18.030 18.028 18.024 18.027 18.027 . _60.08° < 0.05

40%E " ‘12;012'““12.007“*“12.020" 12013777 127013 TT40.08 T 0.08 7 7T
20%= 5.003 . 999 6.006 5.003 6.002 20.01 - 0.02

O%= . 0.000 “-o 003 . 0.000 -0.001 =0.001 . 0.00.  0.00
Y=A+BX+CX"2 A=-3.62E-03 H=.30029 C= -1.79E-06 1ce

RR= . .999999841 . o T 16962

L e D el e e e e e e e e e e o L B R S S‘DS

CALIBRATING TECHNICIAN’S STAMP

TEANSDUCER CAol I EBERATION REFPORT

) . o . . e
e o e s e e (een)
TABER 208 g70222 15_FEBR_89_ \3:0%
MANUFACTURER NODEL # - SERIAL 3  DATE/APPROVAL
1000 _PSIG N/A POS 10.0016 3.000 3
RANSE SL4/NODE - EXCITATION V.OC. - MY/V SENS./ MV/Y SHUNT D.
ELECTRICAL _  LINEARITY = HYSTERESIS .. .
SIMULATION 100%= 100.00 80%= 0.07
#1 = 25,03 80%=  80.03 b0%= 0.0S
#2 = 50.06 60%=  50.03 30%= 0.04
T = 75.10 40%=  30.00 20%= 0.02
#4 = 100.14 20%=  19.99 0%= 0.00

TEANSDUCER _CAaL IBEBFRAaATION REFPORT




ORIGINAL PAGE IS
OF POOR QUALITY

MFG. : TAEER .3 MV/Y SHUNTS  —-ZERO %F.S. SH/LIN
" MODEL#: 206 —-77 Tt F TZERO= U OU000 0,000 T TToTT -
SERIAL#: 848503 #1 = 7.523 7.523 25.07 25.02
RANGE : 1000 PSIG , . #2 = - 15.049 15.049 50,16  50.07
"DATE:  ~19 FEB 89 =~ TTTTTT RS TTR2.57477 2205747 7775.23 TTYST
SLi#: N/A #4 = T0.096 - 30.096 . 100.30 100.29
READOUT: 24412 o TEMP.DEG.F-= 73 -
"MODE:"" "POS ¢ 0T T T TEXBITATIONTET T9.9980° v Dc o s T
REF.STD: 16856 . SENSITIVITY = 3.001 MV/V
SHUNTS: I MW/V POT OUT = 0.3000 MV
INS.RES. *10K  MEG OHMS " CONVERSION FACTOR = 3.33281489
LOAD RUN 1 RUN 2  RUN I AVERAGE AVE-ZEROD 7% F.S. HYSTERESIS
Q%= 0. 000 0.000 0.000 0.000 0.000 0.00
20%= 5.005 6.006 6.003 6.005 6.005  20.01
TROYE T OTHYZI0IST TTI2.01T7 TTI27029 T12.020 7 12,0207 30,06 0 YT T T T
60%= . 18.027 18.032 18.038  18.032 18.032 - 60.10
80%= 24,023 °4,031 24,033 . _24.029  24.029 g0.08 o
T1O0%ET 130,006 305008 ~ 300007500057 C30.00577100000 T T
80%= 24.060 24.050 24.050 24.0353 24.053 80.17 0.09
60%= . 18.0S 18.051 18.047 18.051 - 18.051 60.16  0.06°
FOL=" 12, 0-9 T12.025 7T TI20038 TOIR.031T 127031777 40L,10° TT0.04 T
20%= 6.012 6.008 6.0156 6.012 6.012 20.04 0.03
o%= 0.000  -0.004 0.000 _ =-0.001 -0.001 Q.00 0.00
Y=A+RX+CX"2 A=-5.727E-03 B=.301141 = -9,87E-06 750
RF= . 9999995658 o 16962
- - .- T e e ce . - e e im e el i e g e e . - P - s a 3‘03/..
CALIBRATING TECHNICIAN'S STAMP

THRANMNSDUICER _CAaL IEBERASTION REFORT

rerh

. e Een e i L osinoa . ez
TABER 206 848504 19 _FER_89_ ”
NANUFACTURER NODEL 9 - SERIAL DATE/APPROVAL
1000 _PSIG ' N/A Pas 2.9980 3,001 3
RANGE SL#/MODE . .. _ _ EICITATION V.DC. wmﬁﬁmemmnm

ELECTRICAL . = LINEARITY HYSTERESIS L N
SIMULATION ~  100%= 100.00  80%= ~0.09
#1 = 25,02 80%= 80.08 60%= 0.06
#2 = 50.07 L0%= 60.10 40%= 0.04
3 = 75.17 40%= 40,06 20%= 0.03
#4 = 100,29 20%= 20.01 O%= 0.00

TEREANSDUCER CalL IEBRaAaTION REFORT
C-8




ORIGINAL PAGE IS

TY
MFG. : taper OF POOR QUAL' I MY/Y SHUNTS  -ZEROD  %F.S. SH/LIN
MODEL#: 206 ZERO=  0.000 0.000° T T o -
SERIAL#: 320222 S’ff&S‘O’f #1 = 7.525 7.525 25.08 25.04
RANGE : 1000 PSIG #2 = 15.050 15.050 50.15 50.909
DATE: ~ 1% FER'89 ~ -~ " ' gz 22,576 ""22.57&6 75,23 %7517 7
SL#: N/A #4 =  30.098 - 30. 098 100.30  100.28
READOUT: 24412 TEMP.DEG.F = 73 _ o )
MODE:” T TTPOSTTTT T T T TEXEITATIONTETTT 909981 wipe T T T T 0 T
‘REF.STD: 1468%S6 SENSITIVITY = 3,001 MV/V =~ "7 77
SHUNTS: 3 MV/V -~ POT OUT = 0.2990 MV -
" INS.RES.>10K  MEG OHMS ~ = COMNVERSIOM FACTOR = 3I.33237085° T
LOAD. . _RUN X RUN 2/ RUN X AVERAGE AVE-ZERO % F.S. HYSTERESIS
‘.:: .1‘..(‘..'._..‘....‘.. '....J».-- I R < .....-<{n....._. PRty S B [FUUTENIE N U L P SRR WP TR n.—. Ui Gl it e Tn e el
LEQYE _0s 000  “0.000  0.000 ‘,.7o.ooo 0.000 - 0.00
“20%= 6.001 6.001 6.006 6.003 5.003  20.00 _
TROYETTTTIZI0I7 T TIE. 0177 T 1200207 TT12.018 7 7127018 730008 T T T T
L E0%= 18.024 18.034 18.027 18 0”8 18.028  60.08
. BO%=". 424,030 . :24.028. 24,039 : 24.03 ,;24.032  80.08 .
“'rcror"“‘*"so 008 '+ *30: 013730, oo.;""’o 009 302009 ~"100. 00— B e e
“B0%= " 24.040 24.043 '24.055 . 24,046 23.046 80.13 0. 05
60%= 18.054 18.055° 18.045 ~18.051 18.051 60.15 . 0.07 ~
TRQALET T OT1ZL03Y TU12.0347 712,028 TTTIZI031 12,0317 740,709 777707047
20%= &6.009 6.005 6.013 6.009 6.009 20.02 0.02
o%= -0.002  -0.002 0.000  —0.001 -0.001 0.00  0.00

Y=A+BX+CX~2 A=-5.727E-03 B=.300993 C= -7.91E-06
RR=  .99FFFFELIT , . . G ea

CALIBRATING TECHNICIAN s STAMP

e e e o o cela - - e . Cimm wnee cme ae e meme e mmemsas e e

- e e - 125

TABER 206 870222 _ ___ 19 FER 89 . 110%/
NANUFACTURER ' - MODEL 3 o _ SERIAL # ) ~ DATE/APPROVAL
1000 PSIG N/A FOS ?.9981 J.001 3
RaNE  SLA/MRE EICITATIONVOC. . WV/V SENS./ IV/Y.SHUNT NOD.

ELECTRICAL LINEARITY _ HYSTERESIS .

SIMULATION 100%= 100,00 8Q%= 0.05

#1 = 25.04 80%= 80.08 &07= 0.07

#2 = S0.09 60%= 60,08 40 = Q.04

#3 = 75.17 4Q%= 40,05 207= 0.02

#4 = 100.28 20%= 20.00 Qi= Q.00

TEOR SOOI ICER CAlLLIBPRREaTION REFORT

c-9
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